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Fig. 1 Schematic diagram of interrupted forging process
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Fig. 2 True stress—true strain curves at various temperatures
during interrupted and continuous forging represented by dash
and solid lines, respectively (Deformation conditions used are

represented in Fig. 1)
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Table 1  Effects of interrupted forging on peak and
steady-state value of flow stresses (Peak value involved under
interrupted forging is value of second peak forged at high rate,

marked by solid triangles in Fig. 2)

Forging Difference in Difference in
temperature/K  peak value/MPa  steady-state value/MPa
573 22 7
623 18 14
673 4 5

Continuous forging

e
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Fig. 3 Microstructures of alloys developed at é=1.5 during continuous and interrupted forging under various temperatures from 573 K

to 673 K
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deformation temperature
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Fig. 5 Microstructures developed at different strains during continuous forging at 623 K: (a) e=0.36; (b) ¢=0.9; (c) &=1.5; (d)

Corresponding OIM map of Fig. 5(a)
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Fig. 6 Microstructures developed at different strains during interrupted forging at 623 K: (a) After forging to £=0.36 and at strain
rate of 3X 107 s7'; (b) Then after interrupted annealing for 10 min; (c) After further forging to £=0.9; (d) &=1.5 at strain rate of 3 X

107!
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Fig. 7 Typical IPF maps and corresponding {0001} pole figure developed at e=1.5 after continuous (a) and interrupted forging (b)

at 623 K
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Fig. 8 Changes in tensile elongation to fracture (a) and

ultimate tensile strength (b) at room temperature as function of

deformation temperature (AZ91 alloy were deformed to e=1.5

at various temperatures under continuous and interrupted

conditions)
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Effects of interrupted forging on microstructural development and
mechanical properties of cast AZ91 Mg alloy

XIAO Zhen-yu', YANG Yi', YUAN Xing-yu', ZHANG Du-xiu', HUO Qing-huan', YANG Xu-yue" *?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Nonferrous Metal Oriented Advanced Structural Materials and Manufacturing Cooperative Innovation Center,
Central South University, Changsha 410083, China;
3. Key Laboratory of Nonferrous Materials Science and Engineering, Ministry of Education,

Central South University, Changsha 410083, China)

Abstract: The effects of interrupted forging on the microstructural evolution of a cast AZ91 magnesium alloy were
investigated by optical microscopy (OM) and electron back-scattering diffractometry (EBSD) and resultant mechanical
properties were detected through tensile tests at ambient temperature. The results show that dynamic recrystallization
(DRX) is remarkably accelerated and a decreased flow stress is observed under the condition of interrupted forging.
Accordingly, there is an obvious grain refinement and the basal texture is weakened after interrupted forging, resulting in
an improvement in mechanical property. As the volume fraction of dynamic recrystallized grains increases from 47% to
95% after interrupted forging at 623 K, the ambient tensile elongation of deformed sample increases by 53%, reaching the
maximum of 19.6%, with little or no drop in strength.
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